The samples were inspected upon delivery to the 326/23B laboratory and logged into PNL laboratory record book 55408. Sorbent trains were found to contain levels of radioactivity exceeding our standard inorganic laboratory capacity. These samples were subsequently returned to WHC. The canisters were stored in the 326/23B laboratory at ambient (25OC) temperature until the time of analysis. Access to the 326/23B laboratory is limited to PNL personnel working on the waste tank safety program. Analyses described in this report were performed at PNL in the 300 area of the Hanford Reservation. Methods used for organic analyses are described in the text of this report. Organic analyses were performed using gas chromatography/mass spectrometry (GC/MS).
Inorganic Analysis
Solid sorbent trains for ammonia, nitrogen dioxide, nitric oxide, hydrogen cyanide, and water were supplied. The traps were inserted into the waste tank and used to sample the tank headspace. Available information from a radiological survey of the samples indicated the presence of external contamination and potential internal contamination; therefore, the samples were not analyzed chemically; gravimetric results indicated a vapor mass concentration of approximately 7 mgL (expected to be largely water vapor). To reduce the possibility of contamination in subsequent sample jobs, a wrapped high-efficiency particulate air (HEPA)-filtered inlet manifold has since been designed for use upstream of in situ trains. 
Organic Analysis

SUMMAm Canister Preparation
Before sending SUMMATM canisters out to the field for sampling, the canisters are cleaned and verified contaminant free according to PNL Technical Procedure PNL,-TVP-02ta). The cleaning procedure uses an EnTech 3000 cleaning system that controls 1) filling the canisters with purified humid air and 2) evacuating, for several cycles with applied heat, before allowing the canister to evacuate overnight. The canister is filled a final time with purified humid air for analysis by PNL Technical Procedure PNL-TVP-0 l(b), which is a modification of U.S. Environmental Protection Agency (EPA) Compendium Method TO-14. If the canister is verified as clean, free of TO-14 contaminants to a level of 5 ppbv, the canister is evacuated to 30 in. Hg, tagged, and stored for use in the field. Before sending the canisters out to the field for sampling, the canisters are prehumidified with 100 pL of distilled water and labeled with a field sampling identification. Canisters not used after 30 days of storage are recleaned and validated before use.
Sample Analysis Method
The SUMMATM canister sample was analyzed according to PNL Technical Procedure PNL-TVP-03, Determination of TO-I4 Volatile Organic Compounds in Hanford Waste Tank Headspace Samples Using SUMMATM Passivated Canister Sampling and Gas Chromatographic-Mass Spectrometry Analysis.
The method uses an EnTech cryoconcentration system that is interfaced with a Hewlett Packard (HP) 5971 GCMS. The EnTech concentrator is used to pull a metered volume of sample air from the SUMMAW canister, cryogenically concentrate the air volume, then transfer the volume to the GCMS for analysis. A 100-mL volume of sample is measured and analyzed from the tank headspace sample. The organic components in the sampled air are separated on an analytical column, J&W Scientific DB-1 phase ,60-m by 0.32-mm inside diameter with 3-pm film thickness. The GC column is programmed for a temperature gradient beginning at 4OoC, holding for 5 min, and ramping at 4OC per min to a final temperature of 26OoC, with a 5-min hold. 
Quality AssurancdQuality Control
Before the tank sample was analyzed, a diagnostic check was performed on the GCMS instrument by running an instrument "quick tune," as described in PNL-TVP-03(c). Upon satisfactory completion of the instrument diagnostic check, a blank volume of purified nitrogen was analyzed to check the cleanliness of the system. The instrument was then calibrated over 6 data points ranging from 2 ppbv to 100 ppbv, using a standard gas mixture containing 40 volatile organic compounds listed in U.S. Environmental Protection Agency @PA) compendium Method TO-14. A gas mixture containing bromochloromethane, 1,4-difluorobenzene, and chlorobenzene-d5 was used as an internal standard (IS) for all blank, calibration standard, and sample analyses. The calibration curve was generated by calculating the relative response ratios of the IS to calibration standard responses and plotting the ratios against the ratio of the calibration-standard concentration (in ppb) to the IS concentration. A least-squares linear-regression routine was applied to the data set to generate the best-fit line for each compound. The equation for that line was then used to determine the concentration of the specific compounds in the tank samples.
Quantitation of TO-14
Results. The quantitative analysis results for the TO-14 volatile organic compounds were calculated directly from the calibration curve generated using the IS method described above and in PNL-TVP-03. The conversion from ppmv to mg/m3 assumes standard temperature and pressure (STI?) conditions of 760 torr and 273'K and was calculated directly from the following equation: ppmv x molecular weight of compound 22.4 Umol mg/m3 =
Identification and Quantitation of Tentatively Identified Compounds.
The TICS are determined by performing a mass-spectral library search on each integrated peak using the EPA/NIST/ WILEY Library, which is a part of the HP 5971 instrument operating system. Chromatographic peaks with an area count greater than, or equal to, one half of the total area count of the chlorobenzene-d5 IS peak at the 20-ppbv calibration level are tentatively identified and quantitatively estimated. This standard was chosen to determine the integration cutoff as it is in the middle of the chromatographic range, and not in a region affected by coelution of other compounds. The quality of the mass-spectral searches was then reviewed by the principal investigators before the identification was assigned to each chromatographic peak.
The concentration of each TIC was estimated using a relative response factor calculated using a corrected total peak area for the IS chlorobenzene-d5 . Specifically, the total integrated area for the chlorobenzene-d5 peak had to be corrected for coeluting compounds before calculating the response factor. The corrected total peak area for the IS was calculated by multiplying the IS quantitation ion by a correction factor based on the ratio of the total integrated peak area to the quantitation ion as measured in blank runs. The corrected peak area was then used to calculate a response factor using the IS concentration in mg/m3: IS conc. ( mg/m3) IS peak area Response Factor = The calculated response factor was then multiplied by the TIC peak area to give an estimated concentration for that compound. For butane, the total peak area was multiplied by the response factor for chlorobenzene-d5 to give an estimated concentration of 5.05 rng/m3. Internal standards bromochloromethane and difluorobenzene were not used to quantitate the TIC because coeluting compounds appeared to have greatly altered the signal of the quantitation ions for those two 1%. 
TIC g mol wt
The IS level added to all blank, standard, and sample injections was 18.2 ppbv for bromochloromethane, 20.2 ppbv for 1,4-difluorobenzene, and 18.3 ppbv for chlorobenzene-d5. The IS concentrations were converted from ppbv at STP to mg/m3 using a molecular weight of 129.39 (g/mol) for bromochloromethane, 1 14.09 for 1,4-difluorobenzene, and 1 17.6 for chlorobenzene-d5.
3.4
Analysis Results
The results from the GC/MS analysis of the tank headspace samples are presented in Tables 3.1 and 3.2. A representative total ion chromatograph showing identity of major constituents is given in Figure   3 .1. Table 3 .1 lists the quantitative results for compounds listed in Method TO-14. The levels of TO-14 analytes observed in the samples collected from Tank BY-107 were similar to those seen in Tank BY-108. The most predominant TO-14 species seen in this sample were freon-11 (255 ppbv) and toluene (202 ppbv). The other TO-14 compounds seen were at 25 ppbv or less. Table 3 .2 lists the semi-quantitative results for the TICS. The predominant species observed in this sample were coeluting peaks 1 -propene / propane, butane, acetone, pentane, 2-methylpentane, hexane, and butanol. The acetone concentration reported for this sample may be underestimated because the signal for this compound overloaded the GC/MS detector.. As in previous tanks, normal paraffin hydrocarbons (NF' H) were present in the sample, but did not constitute the major portion of organic components seen. However, it should be noted that because the SUMMATM canisters were not heated at the time of analysis, the NPH concentrations listed after the retention time of decane may not be a true accounting of all the NPH in the sample. Similarly, polar compounds that may adhere to the inside surface of the canister may also be under represented in this analysis. The total concentration of the TIC compounds was approximately 68.3 mg/m3.
Conclusions
The concentrations of selected organic compounds were determined from samples of the tank headspace of Hanford Tank BY-107. Samples for selected inorganic compounds were obtained but not analyzed (Section 2.0). Twelve of the TO-14 analytes and 86 TICs were observed above the detection limit of ca. 10 ppb. The sum of these analytes was approximately 70 mg/m3 or about 20% the concentration of organic compounds in Tank C-103 (Ligotke et al. 1994 ) (Huckaby and Story 1994) . 
